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1. Introduction 
An accuraぬ eval国もionof fungicides under conもrolledlaboraもoryconditions has 
beenぬ.edesire of many studen色目 off甲gicide，e時帰ciallyby仏.eever ch加 gingand 
developme凶 ofnew produc肱.If some form日 of凶andardevaluating procedures are 
飴色 for色hand u回din all routine evaluation of fungicides， much of the prevailing 
un伺 rぬintiesas色0 悦1epoぬ凶ialitie日ofmany fungicides would be且implified. The 
pre回凶 reporもi白色hefir白色 ofa関rie目前ぬmpもingもopre関凶 laboratorymeぬodsfor 
such eval凶もionusing minimum of f80iliもies. The e却 erimen句 discussedutilize 
slide gl制鈎supon whichぬeぬ白色 fungicidesare aprayed and in∞ulaもedwi色hspores
ofぬ凶 pathogens・The ev晶luatingindi旬日 hereinemployed areぬ，edegrees of ger-
minaもionof apores晶nd地eexぬ凶 ofgerm tube growぬ.Li句raturesdealing in some 
a8pecta ofぬ，eprese凶日ubje叫晶relisもedatもheend of this repo吋.
1) F，切・mermember of the Ohara Irutitute， and now the chief of the Res白archDivision of 
U. S. Military 1王ydropanicFarm in otsu" Shiga・Ken.
2) Fc町m釘 memberof the Ohara Institute， and now the chief plant p也thol噌 stin the 
Kochi Prefectural Agricultural E叩rerimentStation. ‘. 
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1. Materials and Methods 
FUlJgi urod in dotcrminingもh・Jdeg陀倒 ofprov<lnti判的もionofもhefuugicide自
agai田も自Ipo:egorminaもi佃 arelisぬdbolow. They wero ofもhepuro culもuresheld in 
前ockaももhe1回出uもC.
-Table 1. Fungi used for Testln目theEffectiveness of Fungicide.. 
Diseaョeand f.un.瓜1S 両一…mberl 加 ce I L叫 i叩 IY阻 isola凶
Sesame-leaf-spot of rice， 
Helmi7lthosporium Oryzae 
1089 
1ωo 
Blade 
S伺 dling
Kurashiki 
Kurashiki 
J940 
J941 
Blast of rice， 
Piricularia Oryzae 
Scah of wheat. 
Cibberella Saubinetii 
109"i 
1的I
1256a 
Seedling 
S伺 dling
Panicle 
Kurashiki 
Kurashiki 
Hokkaido 
1941 
1941 
1936 
Tosも fungicid剖 includosome orもhocommercial produc句 501donもhemarke丸
もheirprmcipal ingrodion旬 beingcopper， sulphur and zinc. Fol' compara色ivepurpose， 
in addHi加も0もheabove， Bo..dooux mixture of 1: 1 combinatiou and }jme自uphlur
at Baumo 330 we;'J includJd. A li前 ofcommefcial produc句 i自由hownh3low. 
Tabl・2. Commerclal Product. of Funglclde. used fOr Te・tlngthe Eff・ctlveness.
Product 
S叩Bordeaux
Odo 
KaぉeiBordeau~ 
Kupoid 
Colloidinoid 
Soid 
Actve ingredients 1 Manufacturer 
Cu 14.2%‘ .1 Nippon Nδyaku 
3CuぐOH)2. CuCl Cu 39.8% 1 Niss却 KagakuKogyδ 
Ah (~)9. CuSO~ Cu 9.2% 1 YOkohama Uyeki 
Cu (OH)2. CuSiOJ Cu 17.2% I SankyδNdyaku 
SankyδNδyaku 
SankyδNδy叫ω
‘The re3ults of actual analyse3・
1) Prepal'atlon of Slides. 
Clean slidos wero sprayed wHhもhoぬstsolutio回 offungicidJs， u白inga pistol 
atomizer c佃凶Cぬdもoa motor driven air compro闘Or. Wiぬもhetypo of nozzle umd， 
a pro倒 uroof 5 pound目persquaI'3 inch w品目。noughもogivo a舗もislac'もorymisι 
Slidc自weI'Jarrangod On a baEe and sprayed for 5 EOC阻 d日 Onも】嶋田lido日 froma dis-
tanco of 3 fGe色. All spr.品yingsand日ub民 quen色dryingof仏9 日lideswore douc in a 
gla関 encloadcompartmヨ凶 6 fce'b by 6 fe叫 inaroa. 
2) Prepal'a tion of Spol'e Suspension. 
1n makiug up spore自UゆGnsl伽18，each fungus was cultured in malt e劫rac'もも6百も
もubeslan句 for14 days a.t 24・C. Conidia wore produced in abundance a.tもhecl邸e
ofぬisporiod， and wcro romoved by日uspendingin stcrile dis.tilled waもer. Mycelial 
and agar fragm~凶s woro ElJparaぬdfrom .tho sporos by passing仏rougha fine cheese 
clObh. Thc IlU~つnsiou was further diluぬdwith su仔icientwa匂rもogive a de.sirod 
cOnoontra七ionsof spo~日 when obEerved under a micr倒copema.guifiod .to x 200. The 
aPPfoximatlJ numbo3f of SPOl';}S in a fiold for Helminthosotorium Oryzae wss 30， 
組 dfor Piricularia Oryzac組 dGibberella Saubinetii of bo古ween50飢 d80 . 
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Tl-_IJ fiual suspension was immedls加lyもra.nflferrodもo.thc pI'3parodぬ抗日lides，
using a pipe同 whichgi"GS 0.05 mlもoS drop. Two slides were uood for esoh 
fungicidG tre泊m・'3n:twi古hもh明 drop日もoa slie.e. Slid'3s wetももhenf)3も inlarge P，叫ri
disho且 providedwiもhU-shaped gla飽 rodBupports "tO Busp'3ndもheBlides away from 
七ihowaぬr且s.turatedfilぬrpapcr sp問adoverぬ，ebatもomfor providIng moist・urein 
tho chamber. 
3) Recording of Reeulte. 
Tho degrees of germin品i阻 wssrecorded inもermsof number of既poreBgermi・
国的d，ss well as the exぬ叫 ofgerm同.0 growぬ. From two 寸前ere凶 fieldBin ，
each drop， .the number of germinaωd spores were coun:ぬdand wss expressed in 
number 0もo5， indic抗ingg'母rminationof: 0， none; 1， 1・10plJr cetiも; 2， 1ふ
20 per cont; 3， 30・50戸 r白川; 4， 60・80per cent j and 5， 80 per cent and 
ovep • G0rm tuho growもhwas expres防 dre昭ectivelyby: 1， equslもoor le闘志han
もhclength ofもheBpore; 2， lc自由もhanぬreeもime日仏okmgth ofもhespore; and 
3， a可制nglongerぬ組 2.
111. Experimental reeulte 
1) Inhibition of Spore Germination by Fungicidee 
Effecもofspray 1¥38idue On肋ospore germination w倒的百ぬdusingぬロ fungicides
at vanous conce凶rstions. This give日 indicationsofぬ(lfungicide and iもsconcen-
もrs.tionwhen d由民rmining七hepurpose and 世leeffecもsof such applicsもionon もihe
living plan:も underfield condHions. Tabl・o3 shows reBults wi仏 Helminthosρorium
Oryzae， Pi，icula，ia O，yztJe and Gibberella Saubinetii. The figu問自 a!'.3もhe
average自 offour replications. 
Table 3. Inhibltlon of Spo~e Ge~mlnation In He!mi開thospo，inmO，yzae， 
Pi，icu!a，ia O'y!l.ae and (;ibbere!le Saulir.eti f~om Ten Fungicldes 
af Varlous Concenbatlon.. AYe~age of Fou~ Repllcations. 
He:minthosto，ium Fi，icu'a，ia Gibbe，eJla 
Concentration O，yzae O，yzae Saubinetii 
Fungicide 
in [町 cent G町川 Germ
ation I tube ation I tube ation I tube 
Bordeaux 0.4 
。* 0* 。 。 。 。
0.1 l I 3 1 2 I 
mixture 0.025 3 2 5 2 4 2 
0.8 。 。 2 1 。 。
San 0.4 。 。 3 1 。 。
Bordeaux 0.1 3 2 4 2 。 。
O.但5 5 3 '5 3 5 3 
0.8 2 1 5 2 。 。
0.4. 2 1 5 2 。 。
Odo 0.1 4 2 5 3 1 1 
0.025 5 2 5 3 a 2 
0.8 。 。 2 I 。 。
Kassei 0.4 。 。 2 I 2 I 
Bordeau主 0.1 2 2 4 2 4 2 
0025 5 2 5 3 5 3 
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He加inthostorium Piricularia Gibberella 
Concentrati句E Oryzae Oryzae Saubi帽eti
Fungicide 
in per cent G鉱山-|Gm
ation I tube atube I tube ation I . tube . 
0.8 1 4 I 。 。
0.4 2 5 2 。 。
Kuroid 0.1 3 2 5 3 2 1 
O.但5 5 2 一 一 4 2 1.6 一 一 3 2 一 一KoIloidinoid 0.8 5 3 5 3 5 3 
0.2 5 3 5 3 5 3 
1.6 一 一 4 I 一 一0.8 5 3 5 1 5 3 
50id 0.2 5 3 5 1 5 3 
O.但5 一 一 5 2 一 一1.6 一 一 4 I 一 一Larvacide 0.8 5 3 5 2 5 3 
02 5 3 5 2 5 3 
1.6 5 3 4 2 5 3 
Lime suIphur 0.8 5 • 3 5 2 5 3 
0.2 5 3 5 3 5 3 
0.8 3 3 5 2 2 I 
Blast 03 4 a 5 3 5 3 
0.1 5 3 5 3 5 3 
ControI Wat町 5 3I 5 I司「ι|
* As to the sumber ω出ult(3) Recordi昭 ofResul ts in p.2・
Table 3 shows spore日 of H elminthosρorium Oryzae exhibi加d COn自iderable
ICsistanceもothe pre関nceof fungicides. A古theconcerrもrationm:ed，ぬ，erewere nO 
fllngicide也前 i凶 ibi加dもhegermi抽もioncomple拘ly. There were al目onotable dif-
ferences among fllngicide.s inもheconcenもration剖 wluchぬeywere ableωinhibiも
germi国色ion. Aももheconcerr色ratlOnof O. 4 per伺凶， only Bordeallx mlX加1'6， San 
Bordeaux and Ka日seiBordeallx were日llcce日sfll. Odo and Kllpoid were onIy effec-
説明前仏，ehigher (lOnOOI訪問もions. The growもhof仏.egerm tube wa日groatlyreぬrded
aも 0.1per c.e凶 Onall ofもh.ecopper contairung fungicid.e日. Fungicid.es containing 
Oもh.el'もihancoppel'， sllch 品目色h.eIim.e sulphul'， Soid， Larvacide， and B弘前日how.ed
negIigible Or no .effeωOnもhegerminaもionnorもh.esllb鴎 qlle凶 growぬ of悦1egerm 
色ube.
Piricularia Or.yzae appearedもob.e highly re目is回訪色ofungicid.es. ofもhe加的
fungiCides u鴎 d， only Bordeaux mixture aももhec阻伺凶rationof O. 4 per ce凶 W品目
。f.ec，tivein in1ubiting spore germinati佃. 1n g.en.eral， howev.er，もheel佃 gatlOnof 
ぬeg.erm tube wa日目om.ewlu訪日llppreSEedeven atter gel'mi国もion， e時治icaIIyin the 
cop戸rcontaining compollnd日andもO品目Iight位協凶 inIl阻-copperfungicides. 
on Gihherella Sauhinetii， copper containing fungwides inhibi加dspore日from
germi国もingat a comparaもivelylower concentratlOn日仏anOnぬ，e0ぬ，er何 ofungi. 
Bordeaux mixtur and San Bordeaux proved sufhCler色川 O.1 pel' cent. whiIe other 
copper containing hmgicide日晶ももM next higher COnωntration of O. 4 per回国.Germ 
tllbe wa且 G加 spicuouslyl'etarded in growth 舗 0.1per回国.N佃 -cOpperfungICides 
did noもshowany appare凶 indicationof日uppre日目lngもhe甲oregermi凶色i∞.
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Table 4. Analy・1.of Varlano. of the Spor. G・rmlnatlonand th. Germ Tub. 
Growth of Flv. Copper Contalnlng Funlllolde・InTable 3. * 
Source of 
variation 
Spore ~町ロúnation
Total 
Fungicides 
臼 ncentrations
Fungi 
Eπor 
Germ tu凶 growth
Total 
Fungicides 
Concentrati∞s 
Fungi 
Errぽ
Degrees of 
freedom 
59 
4 
3 
z 
50 
59 
4 
3 
2 
50 
Sum of 
square'3 
239 
19.91 
109.66 
47.45 
51.98 
66.印
5.26 
40.20 
840 
12.74 
Mean 
square 
. 
4.98** 
36.55・
23.72 * 
1.039 
1，31 * 
13.40輔
4.20柿
0.255 
* In ∞mputing this table. 0 and 0 for 0.8 % BぽdeaUKmixture for 3 fungi， and 
5 and 3 in O.但5Kupoid in目的u!a，jaO"zae were add吋.
柿 Fval uces of mean square exc帥 dtabular 1% val¥;.e 
Signifi曲目且 offactors of fungicide日， con回国ratl加且， and fw屯iuood a拘 brought
out in Table 4. Minimum sig凶fic品川 difference自 forもhem03ans of over all germl・
凶もionand germ tube growth in hve copp6r c阻:tainingfungicide目的 fourdifferent 
G阻 cen:佐川ionsare自hownin Table 5 and 6 re毎回ectiveIy. A cerbain degree of differen-
b低阻 ainongfungi and fu且gicides曲 nbe 鴎en，buも theomi88ion ofぬefactor 
of conoentr:抗i阻 appa1'8ntlyinhibi旬da mOre preci凶 di前inction.
-Table 5. Varlatlon In AV.r・g・Spo帽 Germlnatlon and G・rmT曲・ G同 wth
amonll He1mitlthosporium 砂，zae，Pi，icu!a，ia O"zae. and Gibberella 
Saubitletii. Combln・dr・ult.of F Ive Copp・rContalnlng Fungト
cld・.at Four Dlff・v・ntConoentratlon. of Tabl・3.
品 1m仰柳川 Gibbe，ella Sdigfne ificant difference 
Or，zae I O"zae Saubietji for 5% level 
Germination 2.15 3.70 1.ω 0.64 
Germ tube growth 120 1.ω O.卯 0.32 
Tabl. 6. Varlaton In Av・rall.Spore G・rmlnatlonand Germ Tube Growth 
amonll Flv・Copp・rContalnlng Funglolde.. Comblned R・.ult.
of Four Conc・nta~tlon. and Thr・Funglof Tabl・3.
[詑2zlJL10do
ztZOLth|ニ|:;5I3103 1.42 
Signifficant 
difference 
for 5% level 
0.82 
0.41 
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1nもerpro凶もiα1ofもheresu1も目 ofTab1e 3 inもerm目of100 per 00凶 1e七ha1dose， ex-
p:re筋。das LD・100is desirab1e atもhispoinち.A∞mp1etGinhibi七ionof germ泊atiou
is assumed in this 1'6port asぬocon∞ntration bemg 1eM181も0もhe!!po1'6自 Sinceもhe
位 acもva1ue日 ofLD-100 a1'6 not availab1e wiぬもhecono~l'~ra七ious ぬ的。d; fnもermedia句
va1ues日howingもhe由。Or凶iω1LD・1∞werein旬rpo1aぬdby七heuse of七加もah1e
shown be1ow. 
Tabl. 1. Ob.，erved Degl"・.of SPOI"・ Germfa'tlon.'1 Lfmf.t Conc~n'tra'Uon・
畠河dEII~lmat"d L・'~hal Concent.a'Hon. (LD 100) 
Limits of conc白ntration obs白rv白dd白gr目的 ofgermination at conc白ntrationB 
A B 
No naetsiromn i- Podtive| 
伊r凶 nation 2 3 4 5 
0.8% 0.4% 0.45% 0.5% 0.6% 0.7% 0.75% 
0.411 0.1 0.125 0.15 0，2 0.3 0.35 
0.111 O.但5 0.031 0.038 0.05 0.075 0.088 
By叫 ilizingthe abovoもab1e，10もha1COnc佃位以ion日 fordi出向凶 fUD.gicidosand 
fOr diffe:renもfungiare tabu1a七edin出合仏irdco1umn of Tab1e 8， under可百七imaもed
1eもha1conoe凶瑚i∞， LD-1∞" 
Table 8， LD-l00 Expra.."d In Ccnc，:ntl"atlon of Funglclde， Ccnt，宮ntof Pur~ 
C~pp，ar， and B';，rd'，aux C，;)o~fflcl-ent， a・M骨量iffiedby Dlff03ran.t Fungl. 
Estimated Perc白ut Bordeau'C 
Fungus Fungicide lethal pure C伺 fficientconcentration ?也(LD 1∞j 100) (LD 100) 
Bo:deauτmht正由 0.II3 0，026 1.∞ 
San Boごdeau:t 0288 0，0ω 0.65 
Helminthosρorium 。do 0.663 02ω 3.I0 
Oryzae Kassei Bo了deaux 0.II6 0.016 1.62 
Kupoid 0，625 0.II1 0，23 
Bord自auて mixtuニe 0.175 0，044 ].∞ 
San Bo=deau'{ 0.8∞ 0.]仰 0.40 
Piricularia 。do 0，8∞ 0320 0.]4 
Oryzae Kassei Bordeaux 0.800 0075 0.59 
Kupoid 08∞ 0.]36 0.32 
Bordeaux mixture O.IIO 0.028 1.的
San Bordeauて 0，088 0.0]3 2.14 
Gibberella δdo 0，]似} 0.040 0.70 
Saubinetii Kassei肢)rd但 ux 0.438 'U.04O O.ω 
Kupoid 0.]94 0.033 0.85 
Such 1e~ha1 cou伺 ntra.tioU:when但 p:re蹴d8S per oon七purecopper is shown in 
nexもcolumnunder .per ce凶 pu:recopper， I~D・100へThe co1umn sho，W日 arather 
??
?? ??
??????、
? ?
?????
? ? ?
?? ? ?
???
Days after spraying. germinatiω1 and g白fmtuteg[0wth 
I 5 1 __l_I>_ I 20 __1 却 | ω|60
Germi -Germ I Germi・IGerm I Germi-I Germ I C;~mi-I Germ I Germi-' Germ I Ge:凶"1Germ I Germi'-I Germ 
nation tube lmti佃 jt山e|nationl tube l nation I tube 1 naiton tu:e I nauonltube l nation|tu凶
0.8 I 0 I 0 I 0 l' 0 I 1 5 I 0.5 I 0 I 0 I 3 I 1 1 0 I 0 I 0 I 0 
Bordeaux: I 0.4 I 0 I o i I i I 2 -I j- I i I i I 4. I 2 I 0.5 I 0.5 I 0 I 0 
mlsture I 0.1 I 3~ I 2 I 3.5 I 1 I 2.5 I 1.5 I 3 I 2 I 4 I 2 I ! I 1 I ! I ! 
O.0'25453 1 5 1 3 1 4.5 1 31 4.53 I 5 I 3 I 52!.5 1 5 I 3 
1.6 1 0 1 0 I 0 I 0 I 0 1 0 1 0 1 0 一一 o 1 0 1 0 1 0 
San I 0.8 I 0 I 0 I 1 I 1 I 1.5 I 1 I 0.5 I 0.5 I 0 I 0 I 0.5 I 0 ~ I 0 I () 
0.4 1 0.5 1 0.5 1 1 1 1 1 1.5 1 1 1 1.5 1 1 1 2 1 1 1 1 1 0.5 1 1 1 1 
Borp白ault1 0.1 1 4 1 2.5 1 3.5 1 2 1 2.5 1 1 1 2・5 I ~ I ~ I ~ I ~.5 I ! I ~ i ~ 
0.02514・5 1 3 1 5 1 314.5 1 3 1 5 1 3 1 5 1 31413 1 5 1 3 
1.6 I 2 I 2 I 2 I 1 I 2 I 1 I 2 I 1 一一 2 1 1 1 2 I 2 
0.8 1 3.5 1 2 1 .5 1 1.5 1 2.5 1 1.5 1 2 1 1 1 2 1 1 1 1.5 1 1 1 1 1 2 
δdo 1 0-4 1 35 1 2 1 4 1 2 1 3 1 2 1 2.5 1 1.5 1 2 1 1 1 2.5 1 1 1 1 1 2 
0.1 1 35 1 2.5 1 4 1 3 1 3 1 2 1 3.5 1 2.5 i 3 1 1 1 3.5 1 2 1 2 1 3 
0.025 1 5 1 3 5 1 3 1 4 1 3 1 5 3 1 5 3 1 5 1 3 1 5 1 3 
1.6 1 0 1 0 1 0.5 1 0.5 1 1 1 1 1 .5 1 1 1 1 1 1 1 0.5 1 0.5 1 1 1 1 
Kassei I 0.8 I! I ().5 I :J I ~ I 2 I 1 I 2.5 I ! _ ~ I ! I !仏5 I 1 I 2 
0.4 1 2 I 2 I 2 I 1 1 2 I 1 I 2 1 1.5 I 5 I 3 I 2 I 1.5 I 2 I 3 
Bordeaux: I 0.1 I 4.5 I 3 I 5 I 3 I 4.5 I 3 I 4.5 I 3 I 5 I 3 I 4.5 I 3 I 4 I 3 
0.回5 15 i 3 1 5 ，1 3 1 4.5 I 3 1 5 1 3 1 5 1 3 1 5 1 3 I 5 I 3 
1.6 1 3.5 1 2.5 1 2.5 1 1.5 1 4 1 1 3 1 1 1 1 1 1 1 ].5 1 1 1 5 1 1 
KuPOid I ~.~ I ~ I ~.~ I ~.~ I 2 I ~ I ~ _ I ~ I ~ I ~ I ! I ~.5 I ~ I ~ I ~ 品"1"'''' I 0.4 I 4 I 2.5 I 4.5 I I 3 I 2.5 I 3 ， 2 ， 3 I 1 I 3 I 1 I 2 I 3 
0.1 I 4.5 I 3 I 4.5 I 2.5 I 4 I 3 I 4 I 3 I 4 I 242~5 I 3 I 3 
Table 9. Eff・ctivenessof Fungicide. as Influenced by Aging of Spray Re・idu・，
T.ast・dwith H elminthostoriN1fI <:H，zae. Avera品 of2 Te.st・
? ? ?
??
??
??
?
??
i; li LLL;-L3 1 ~ | 一一一 一一一 一
11513 1-i 1 3125 1 23 1 3 1 3 1 3 1 
Water 1 5 1 3 i 5I 3 I 5 I 3 j 5 13 15 I Control 
空」
Table. 10 Effectlven・0'Funglcl.... a. Influ・nc・dby Aglng of SPt'ay R・Iduw，
T・.tdwlth Gibberella Saubinetii. AVttt"ag. of 2 T・t・.
Days after spraying， gerDUnation and germ tut:e grow出
con伺 ntrati佃 。 5 10 20 却 ω ω Fungicide 
in Percent 白川・|ω~I白州 Gerlll ωr凶・|ωm|ω凶・|ωmlG-lωrmlωr凶-lGe引白州 Germ
nation I tube I nation I tube nation I tbue I nation I tut:e I nati句 1I tube I nation I tube I nation I tube 
0.8 。 。 。 。 。 。 。 。 一 一 。 。 。 。Bord但 UX: 0.4 。 。 。 。 1 0.5 。 。 2 1 1 0.5 。 。
DUxture 0.1 1.5 1 1.5 1 35 1.5 5 2 5 3 3 1.5 2 1 
O.但5 4 2.5 4 3 5 3 5 3 5 3 5 3 5 3 
1.6 。 。 。 。 。 。 。 。 一 一 。 。 。 。
S担 E 0.8 。 。 。 。 。 。 。 。 。 。 。 。 。 。
0.4 。 。 。 。 。 。 。 。 3 1 。 。 。 。
Bordeaux 0.1 。 。 1 0.5 0.5 0.5 3 1.5 5 2 1 I 2 1 
0.0お 5 3 5 3.5 5 2.5 5 3 5 3 5 3 5 3 
1・6 。 。 。 。 。 。 2 1 一 一 2 1 。 。0.8 。 。 。 。 1 0.5 3.5 1 5 2 1 0.5 。 。
出。 0.4 1.5 0.5 2 1 1.5 1 4 1 5 3 3 1 。 。
0.1 2 0.5 5 2 3 1 5 】.5 5 3 4 1 E 1 
O.但5 35 2 2.5 1.5 5 2.5 5 3 5 3 5 1.5 5 3 
1.6 。 。 。 。 。 。 1 0.5 1 1 。 。 。 。
Kassei 0.8 
。 。 。 。 。 。 4.5 2 .5. 3 3.5 1 。 。
0.4 2.5 1 2.5 1 3 2 4.5 2.5 5 3 4.5 1 5 3 
Borde副主 0.1 3.5 2 5 2.5 5 3 5 2.5 5 3 5 3 5 3 
0.0お 5 3 5 3 5 s 5 3 5 3 5 3 5 3 
1.6 。 。 。 。 1 0.5 2 1 5 1 1 。 。
Kupoid 0.8 
。 。 。 。 1 0.5 2.5 1 5 2 1 。 。
0.4 0.5 0.5 0.5 0.5 1.5 1 4.5 1.5 5 3 1 2 1 。.1・ 3 1 3.5 2 3 2 5 2.5 5 4 2 5・ 3 
制二LJf丁fl;l;ljl;|;l;l;lJI-;ljl計司 3 3 
3 
? ? ?
0< ? ? ?
『 ? ?
???
? ? ? ? ?
?
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wide variaもioninもheleもhalc.op~r c.oncentrati.on among maもerial自 andfuugi. 
An evaluati{)O .of fungicides in ぬrm自 ofB.ord抽 uxmixtureωn be made， and 
8uch value自 areherewith expre闘 das B.ordeaux C伺 fficient.
LD-l∞c叩perdep舗も.ofB.ordeaux mixもura(1∞〉B.ordeaux C旬，fficie凶=LlHOO 細川 ingredi側 inspray depω抗 ofan unIm何n(x)
Figures in c.olumn five showもhe "B.ordeaux C加，fficient，LD・1∞.Here， again 
it is apparent品川も，heB.ordeaux C伺，fficie凶.ofa lungicide is modlfied byもhefungus 
in ql'哨，ion. An example on San B.ordeaux shows for Helminthostorium OryzfJe 
a coeffiClenlも.of0.80， buも.onGibherella Saubinetii iもis2.14; and likewise wiもh
Kas飴 iB.ordeaux，ぬ，evalue日 were2.24 and 0.69，加問符)6仇ivefungi. 
2) Effect of Aging of Spray Reaidue. 
In .order t.o de拘rmmewhe抗1erもherew.ould be any decrea鴎 inもheaction .of the 
spray residue upon aging， ぬ目凶 weremade by .ob自由rving昭.oregerminatlOn佃 slid倒
held f.or definite periods .of time under r∞m c∞diti.ons. Resul切 wi仏 Helminthcト
sρorium Ory1.ae and Gibherella Sauhinetii are sh.own in Tables 9 and 10， 
日ble自9組 d10 indica加古hat，alもhOughもhereapJlE泊四も.0be s.ome fluctuati句1m
ぬ，esp.ore germination， there is n.o defini拘 tendencysh.own as influenced byもhe
aging .of the spray re日idueupも.060 days t.or any funglCide. 
3. Effect of Waahing of Spray Reaidue. 
Sprays applied 阻 plan古田 are exp.o飴dω weaもheringunder Ilatural condiもi.ons，
and 1.0前払eeffectivene自sin a c.ourOO .of time. 白1e.ofぬeimp.o北畠凶 facも.orsも.0be 
c.onsidered under field c.one出i.onsieぬ.eeffect .of rain. 1もおもhepurp.ose .of this ex帽
伊 rimenもも.0deもermineぬeeffect .of such w品目Ihings，ぬkinglength .of e，時.osureω
waもeraeぬ.eiもem. B.ordeaux mixture and San b.ordeaux were selected aもも，hec.on-
偶凶ration~ .of 0.8 and 0.4 per回n旬. Sprayed自lideswereぬ.or.oughlydried in ro.om 
and placed in glass c.ontainers filed. wiもhdistilIed waもer. The wa加，rin each ∞n司
tainer wa自問newedtwice daiIy， .on伺 eachinもhem.omin:g晶ndinぬ，eevening， This 
me'ぬod，al色h.oughdiffering from仏瓜 expeσtsdfr.om 国机lralrain， wae seleσted bEト
cau回.ofぬefactも，hatω 民司pIica拘 rainby m伺ns.of spray w.ould n.o色 ooIy require .
elab.ora加 equipme凶 butal自.0a large qua凶ity.of disもiIledwa'句，r.
Wa日hed自lide日wererem.oved fr.om the c.onぬinersatもhecl.ose .of可制ifiedperiod 
.ofもimeand were dried in r.o.om pri.or色0 ぬegermi凶もi.on初防. Result日.ofgermina-
ting. wiぬ HelminthosρoriumOry1.ae， Piricularia Ory1.ae and Gibberella 
Saubinetii are sh.own 1n Table 11. 
The tableぬ.ow目色Mもf9rB.ordeaux mixture， a di前inctdiffer岨伺 inも，hegermi. 
nati.on betw伺n仏.etw.o∞n回国削ions，0.8 and 0.4 per伺凶S IS affec加dbyぬe回叶
ment， and色hef.ormerぬ.owsa much lasting effeω .00 悩lespores.of a11 .ofぬe仏尚e
te前 fungi. on San B.ord曲 ux，ぬedifference beもweenc.on伺凶rationswas less and 
alωappearsも.01.0的訪日 effectiveneBB日OOner色han仏eB.ordeaux mixture， p晶rticularIy
aももhehigher c.once凶m色i.on.of 0.8 per伺凶. 、
The加制ぬowedもh川 ane訪問melylong exp.osu1'8も.0water .of betw伺ntw.o and 
f.our days is 1'8qui1'8d wiもhB.ord倒 uxmixtu1'8 at 0.8 per明 nもも.0have any effec七.on
germi回 ti.on..Aも0.4per明nt，a c.ontinu.ous exp.o日u1'8upも.024 h.oure前ilretained 
T・bl.1. prolonged Wa・hlng0' Spray R・ldue.s Affectlng -Germln&tlon and Germ Tub. Gr_th 
"' Helminthωρr;um OryZM. Piricular;a Oryzae and Gibbnella &1必;netii.
Peri<活必 washing.and g白rminationand ge=m tude growth 
Fungus FlDlgicide 
。I12 Hrs I 24Hrs I 2Days I 3Days.1 4 Days I 5Days I 6DaY~DaYs Cl担 n
iiziili3iiii3iizi132i iilii|担
slidl自
Bord個 ax Q.8 。。 。。。。。。2 1 4 3 3 5 s 3 5 3. 
nrlxtur白 04 。。。 。。4 2 4 2 4 3 4 3 4 3 5 $ 5 3 
He紛，.thostori，曙
oryzae 
0.8 。 1 1 3 5 s 5 s 5 $ san 1 4 2 4 2 4 
Bordeaux 0.4 。 1 1 1 4 2 4 3 4 3 5 3 5 3 s 3 
Borde副主 0.8 3 。。。。。1 】 3 1 4 1 5 a 5 3 s a 5 s 
Piricularia 
ロ泌xture 0.4 1 1 2 1 2 1 4 2 5 3 5 3 5 3 5 3 5 $ 5 s 
oryzae 
0.8 1 1 2 1 2 1 4 1 5 3 5 $ 5 3 5 3 5 3 san 
Bordeaux 0.4 2 1 2 1 2 1 5 3 5 3 s 3 5 s 5 3 s. 3 
Bordeaux: 0.8 。。。。。。。。。。。。2 1 4 2 4 2 s s 
mb:tr可白 0.4 。。。。。。1 E 5 2 4 2 4 2 4 2 4 2 5 3 
Gibbetel1a 
sa耳binetii
0.8 。 】 2 4 2 2 4 2 4 2 5 3 San 。。。。。 4 4 4 
Borde副主 0.4 。。。。。。4 2 4 3 4 2 4 2 4 2 4 2 s. a 
? ? ?
同
. 、，
吋
=祖R-・』， 4 a
島園田
0< 
、. 
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訪日 effectivrness. The genera1旬ndency.of reaoti.on .ofぬeもihreefungiも0 色hefungi. 
cide唖fol.owcl倒e1yも0ぬ幼.ohtainedin the provi.ou自germi凶もi.on加前日.
IV. DIBcuBBlon 
A随時.offungicide目bym倒瑚.ofgerminating fugu目BpOtes.on目lidegla邸側dem佃-
straもedpeouliarities .of伺 chfungicides against different paぬogens. The meぬod，
h.owever， is佃1ya part .of the m.ore exぬusiveprogram in de切rmining七，heeffeoもive・
国間.offungicides， sinoo.oもiheriもemsmust be c.onsidered when appli価もionsare made 
on living p1an旬， such a日仏elimiもfact.or.of c佃ω前rati.on自色.olerab1eby p1ants. The 
re日u1tsa刷 inedindi側 edthe e偽 ω .ofc.oncen回 ti阻 up阻 sp.oregerminati阻 which
varied in differo凶 fungi. By c.orre1ating results Wl仏 0出erm.ore direct meぬods，
oneぬ.ou1dbe abl白色.0.obωin a m.ore general and practi叫 1appliωもi佃.of仏ismeぬ.od
ofもesting.
An expre88i佃.ofeffective c.oncentraもion.of fungicideo in 加rmsof LD・100，eiも，her
in conoo凶，ration， copper 仰蜘凶.orB.ord他国 C伺Hicient， is convenie凶 forぬisも，ype
.of加的ing.
Thero walJ n.o noticiable di仔erences.observed by aging .of spray r6sidue自. This 
indica給自主Mも by inc.oゅ.orating.0ぬ，erfact.ors 8uch as sunligh払 ωmpera'もure， etc， 
阻oughdifferences may sh.ow， but this requir明 furtherc.onsid也r脱ionand I!もudy.
The effect .of washing .of唖prayre自idueby rain i'.! available by蜘 meぬ吋.ouもlined，
which alもh.oughdiffering fromぬenatura1 rain，帥nbecome an indicaも.orf.or such 
ぬ陶 inlAboraも.ory. A c.ombined総局.ofaging and washing sh.ou1d飴rvea useful 
pu中O随 inreplicating weathering effects under natura1 o.ondiもions.
V. Summa..y 
1. Tes古ingspray fungicidωbyも，heusing slide glas節目 isdiscus鈎dinぬisreport. 
The method c.onsisωd .of sprayingもest.fungicideω1uti.ons wiもhan a'も.omizer∞阻郎総d
to a m.oも.ordrivon air compresB.or， adju蜘 dω5poundB per 同国reinch， upon a 
slide from a distan伺.of3 f側 f.or5関c.ond8. A pure culture fu時国略的問 areもihen
in.ocu1aぬduponぬedried spray reBIdue .on slides 10 drop自.ofwa加r8U略焔問i.onsuBmg 
a small pipe悦e. The c.on伺ntraもi.onof色he即.oresu即6O'3i.onwas adju民ed事.0glVe 
from 30も.080叩Oresdepending uponぬesize .ofもhe時間reper fie1d .of an microscope 
magnified to x 200. Slides were plaωd in wster随加防総dcompartme凶 f.orgermina' 
色i.on. Records.of germinati.on and germ tube growもhare taken andぬedeg賢治目.of
岨 chare calculated and exp旋回目sedin figure目。-5f.or germina'もionand 0--3 f.or germ 
tube leng也
2. T，輔自.oninhibition .of germinati.on by fungicid倒 weremade and the resul加
di前ingiahedfungicides， conce凶瑚ions， and fungi emp1.oyed， boぬ.on ぬe BPO問
酔rmlnationand色，he~erm tube growも，h.
3. Each fungicide was eva1uaもed.on basis .of leもhal∞ncenも醐ions， expres駒d
in per ce凶.ofspray ma'ぬrial， per cent copper COn'もent， and B.ordeaux coofficient. 
4. Ao far as仏eme'もihodempl.oyed ah.ow吋，ぬerewas n.o decided effect .of 
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aging of spray residues up伽E仏e10制 of effectivene自国 up to 60 days. 
5. Washing of of spray residue by rain was旬胸dby allowing slide日初由nd
in distilled waもerrenewedもwicedaily. The results showed a diHerence inもhead-
hesivene切初日lideby fungicideo whi巴:haffected仏.e!!ub関que凶 germinationof叩ores.
Alsο， も:here自idualeffect of Buch washing w品目 shown旬 bemodified byぬ.ecOnce凶-
ration of仏efungicide. Bordeaux m出 ureat 0.8月間quiredfrom 2 to 4 dayB of 
C佃風a凶 expωureもowa加rbefore lOBIng iもseffectiveneBS， bu古川 0.4% も，hiswas 
reducedもo24 hours. 
VI. Referencea 
Abe， T. Nashi Kokuhanb卯 AlternariaKikuchia官aTanaka no Bunsei H偲hiHatsuga ni 
oyob∞2，3 Sakkinzai no Eikyo. Kyoto Univ.， Col1. of Agr. Nojo Iho 1 =27・36，
1937. 
Hamada， S. and Y. Suyenaga， :Bord伺 uxEki daiyo shihan Dozai ni tsuite. By'∞hugai 
Zasshi. 28 : 496・5∞， 1941. 
Heliberg，冶r.J. G; A laboratory biological assay of tenacity of fungicid63， Phytopath. 
30: 840"847， 1940; 
HorsfaIl， J.G， J. W. Heuber酔r，J. W. Sharvel1e， and J. M. Hamilton. A de-
sigI1 for laboratory assay of fungicide;. Phytopath. 30 : 545‘563， 1940. 
Howard， F. L. The value of testing of fungicides in the laboratory beforeωe in the 
field. .Pr∞. Amer. Soc. Hort. Sci 37:紛争414， 1904. 
McCallan，・S.E. A. Studies in fungicide3 1. T，白tingprotective fungicides in the labora・
tory. Co:nel1 Univ， Agr. Epx. Sta. Memoir 128: 8-24， 1930. 
ー申再ームー_. and F. WiI∞xon， La'凶'ratory∞mparisons of copper f四五!icide3. Boyce 
Thompωn Iust. Contr.， 9: 249，263， 1948. 
一一一一一一一， and一一一一一一_， An anaIysis of factors causing variations in spore伊rmi-
nation te司tsof fw唱icides.
1. Methods of spraying. Boy団 Thomp叩 nInst. Contr. 11: 3ω・324，1939. 
Nakazawa， M. Sekkai Bordeaux Eki ni kansuru Kenkyu. 1. Sekkai Borde叫 xEki no 
Alte1'naria Brassicae Sacc. Kln ni taisuru Sakkinsei ni tsuite no 2-3 nO Gi-
mon. Chωen Nokaiho 13:45・52，1949. 
NlRIKAl>O， Y.， T. NA.KAYAlIA and Y. MIYAWAKl， Byδgai Yo国 yδYakuzaino Kδka ni 
kansuru Kenkyll.. • 
1. Yakueki no Byδkin }おshiHatsuga Seishi ni kansuru K加 kyu.N句aku-瓦enkyu
35:1&5・197，1943 
・一一一一一e，nd 一一}ー 一ー一'
1. Ine no Seiyδni okeru In仔【:iomahagare'-Byoni taisuru Yobo・Koka. Do. 37 
:1: 16・18， 1947. 
一一一一一一J 一一一一一一一 andS. O3hima， 
11. Ine-nae ni oke:u Ine-GomahagarE←Byo ni taisuru Yobδ-Kdka no Ke旧tei.
00. 37:4:]37-140， 1947 
Reddick， D. and Errett. Wallace， On a laoorato:y method of determining the fungicj. 
daI vaIue of a spray mixture or solution. Science， N. S. 31: 798， 1910. 
Treva叫 J.W. The error of dete.!'minatiou of toxity. Roy. S∞. Lond佃， Pr∞. (B). 
101: 483・514， 1924. 
Wallace， E.， F. M. Blodgett，剖dL. R. Hesler， Studi倒 ofth由 fUI単cidalvalue of 
limβ 凱.lphurpreparatio.凪 Cornel1Univ. Ag;. Exp. Sta. BulI. 290: 163-208， 
1911. 
羽rUcoxon，F. and S.E.A. McCal1an Theoretical principles underlying laboratory to:ricity 
teョt9of fun五!icideョ.Boyc岨Thomp醐 1Inst. Contr. 10: 329-338， 1939. 
